In the humid tropics, slash-and-burn cultivation causes changes in the composition of soil biota communities. We investigated the soil macro-invertebrates (body length ≥ 2 mm) in five sites, two at Maripasoula, an Aluku village along the Maroni river (French Guiana), with short fallow (≈ 8 years), and the other three at Elahe, a Wayana village along the same river, with long fallow (≈ 25 years). We report observed species richness, the corresponding estimates by bootstrap and its associated standard deviation. At both sites the cultivation led to impoverished communities. The overall observed species richness i.e. γ diversity was ca. twice as larger in Elahe than in Maripasoula. The landscape at Maripasoula was dominated by highly disturbed areas with the direct consequence that local species richness relied on
colonization from an impoverished regional species pool. On the contrary, in Elahe, crops formed small patches scattered across a landscape essentially constituted of rich undisturbed or slightly disturbed forests hence higher γ diversity. The proportion of rare species ranged from 44% to 54%. We found 6 indicator species amongst which 5 were associated to the old secondary forest in Elahe and one, the earthworm Pontoscolex corethrurus was associated to crop fields in Maripasoula (short fallow system). Results are  1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 ers have limited access to mineral fertilizers (Matson et al., 1997; Brussaard 14 et al., 2007; Rossi and Blanchart, 2005) . 15 In the tropics, the traditional slash-and-burn system (shifting cultivation) 16 consists of cutting the forest, burning the trees and settling familial agricul-17 ture for several years. Long fallow periods follow the cropping period and 18 the regeneration of the vegetation combined with the recovery of soil fauna 19 contribute to restore soil organic content and structure which in turn affect 20 soil water and nutrient dynamics. These processes require a long fallow pe-21 riod (Grandisson, 1997) . Unfortunately, the changes from a traditional to 22 a permanent agriculture that accompany a population demographic growth 23 generally lead to a decrease in the fallow duration (Fleury, 1998) . Ultimately, 24 the cropping period is followed by the establishment of permanent pastures 25 used for cattle ranching instead of fallows. This is the case for huge surfaces 26 of land in Brazil where these practices have a strong detrimental impact upon 27 soil physical and chemical properties of the soil as well as diversity and ac-28 tivity of soil biota with dramatic impacts on the sustainability of agriculture 29 (Mathieu et al., 2005) . 30 In French Guiana, the demographic pressure threatens the long-lasting 31 equilibrium between slash-and-burn agriculture and nature conservation, due 32 to the progressive disappearance of shifting cultivation. In southern Guiana 33 near the Suriname border, the duration of fallow in the slash-and-burn system 34 has decreased from 15 to 7-8 years in the last 30 years (Topoliantz et al., 35 2006) . The traditional shifting cultivation is still practised in that region by 36 Amerindian communities and the duration of the fallow ranges from 15 to 37 more than 100 years (Fleury, 1998) . The aim of this study was to assess the 38 3 hal-00493992, version 1 -21 Jun 2010 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 impact of slash-and-burn cultivation upon the diversity of soil macrofauna in 39 two agricultural systems that differed by the duration of the fallow period. 40 We investigated a traditional shifting cultivation system in a small Wayana 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 and the spontaneous regrowth of vegetation (Topoliantz et al., 2006) .
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Ameridian village of Elahe (long fallow). We sampled soil macrofauna in the 64 Wayana (Amerindian) village of Elahe. This small village is situated on the 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 1999 and we planned to resampled in May 2000 but unfortunately the Aluku 88 family did not burn it as expected.
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The mean annual temperature is 26˚C and the mean annual rainfall is were 20 m distant from each other. The litter was collected at each sampling 105 point and a trench was then dug to a depth of 30 cm around the 25 × 25 106 cm 2 area to get a soil monolith. Macroinvertebrates from soil and litter were 107 hand-sorted and preserved in 4% formalin solution. Invertebrates were later 108 counted and identified in the laboratory. We grouped specimens in morphos-109 pecies and identifed most of them with the help of different taxonomists. 110 We excluded larvae from the statistical analyses because they were partially 111 redundant with adults found in the same samples. Overall, our estimation 112 and Legendre (1998) . It was first proposed by Gower (1966) and consists of 119 the Euclidean representation of a set of objects described by any similarity 120 or distance coefficients. We used PCoA in order to produce a general rep-121 resentation of our soil fauna samples and to examine to which extent they 122 differed according to sites and land-use types. One advantage of this analysis 123 is that the user can select the most appropriate distance or similarity index 124 given the data at hand, which is not the case in more classical multivariate 
The indicator value of a given species is the product of specificity and fidelity terms in percent:
The indicator value of a species i for an array of sites is the largest value of 143 IndV al ij observed over all sites j. In this paper we adopted the threshold 144 level of 25% for the index as suggested by Dufrêne and Legendre (1997), 145 i.e. species i is present in at least 50% of samples of land-use j and its 146 relative abundance in land-use j is at least 50%. We assessed the statistical 3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 tests whether there is a significant difference between two or more groups of 3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 i.e. species that occurred in only one sample. The observed species richnesses 178 in the different land-uses were compared by mean of a one-factor analysis 179 of variance. Because our data did not satisfy most of the assumptions of 180 ANOVA we used the randomization test described by Manly (1997, p.117) .
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Not surprisingly, the species pool observed in the recently burnt plot EB 255 was constituted either by species that withstand forest logging and burning 256 or by colonisers originating from adjacent areas.
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After a few years of cropping, the species richness had increased but re-258 mained low (plot EA) and ca. half the species richness of the abattis was 259 constituted by species also present in the forest (Table 2) . One may hy-260 pothesize that these species are eurytopic (species with large niche breadth) 261 that can withstand the environmental conditions that prevail in crop plots.
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275
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Landscape context and species diversity 299
Our sampled soils differed in terms of physico-chemical parameters (e.g. 
319
Various mechanisms contribute to link α diversity to neighbouring land-320 scape configuration (Dunning et al., 1992; Rossi and van Halder, in press ).
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Species richness in the abattis could be affected by the neighbouring species-322 rich secondary forest or by woody fallows through the so-called "vicinism" or 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 "mass" effect (Zonneveld, 1995) whereby a flow of individuals originates from 324 species rich habitat and allows the presence of species in neighbouring habi-325 tats where they are not self-maintaining (Shmida and Wilson, 1985) . This We defined rare species as species collected as single individuals, single-338 tons. All studied sites exhibited roughly 50% of singletons and an even larger 339 proportion of unique species. Such high values were reported e.g. for insect 340 communities associated to tropical trees (Novotný and Basset, 2000) and soil 341 macrofauna in Amazonian pastures (Rossi et al., 2006) . Rarity can be a prob-342 lem during data analysis and various indices have been proposed to correct 343 estimates of species richness and shared species (Colwell and Coddington, 344 1994; Chao et al., 2005) . In this study we used a bootstrap correction of 345 species richness estimates which led to corrected estimates that were linearly 346 correlated to observed species richnesses. This indicated that our perception 347 of between-site similarity in terms of species richness were correct even when 348  1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 solely based on raw data.
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